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by diminishing greatly the infectivity of pati-
ents with chronic pulmonary tuberculosis.
Mass miniature radiography has revealed un-
suspected cases of tuberculosis in the com-
munity, and protection against infection has
been provided by means of BCG vaccination.

In countries where the disease is rife, infants
and young children are particularly at risk, and
in this country the mortality rate in children
contracting the infection before the age of 3
years was formerly very high. Those who over-
come the infection develop partial resistance to
the organism, but may become re-infected and
develop chronic pulmonary tuberculosis in
adult life. The bacteria may survive for many
years in dormant lesions, without clinical
manifestations, and these may become active as
a result of malnutrition, as in war or famine,
as a complication of other debilitating dis-
eases such as diabetes mellitus, or from ad-
ministration of corticosteroids or other im-
munosuppressive agents. In Western Europe, a
high proportion of 'new' cases are middle-aged
or old and have had dormant lesions for many
years from the time when the disease was much
commoner. It is, however, relatively common
among Asian immigrants, younger age groups
being affected. Mycobacterium hovis causes mas-
titis in cattle, and is transmitted to man by con-
suming infected milk and milk products. Infec-
tion results usually by way of the gut or tonsils.
In many countries, bovine infection in man has
been eradicated by pasteurisation of milk,
which kills the organism, and by tuberculin
testing of cattle and elimination of infected
cows. The avian tubercle bacillus (Myco.
avium) is a rare cause of disease in man.

Hypersensitivity and immunity

The immune response to the tubercle bacillus
provides the classical example of cell-mediated
immunity, i.e. the production of specifically
primed T lymphocytes which are capable of
reacting directly with antigenic protein of the
mycobacterium. The mechanism of this type of
response, and the state of delayed hypersen-
sitivity which results from it, have been de-
scribee! in Chapters 5 and 6 respectively. It is
not understood why cell-mediated immunity is
the dominant type of immune response to the

tubercle bacillus, but it may be of significance
that mycobacteria, living or dead, have a
powerful enhancing effect on the cell-mediated
immune response to antigens in general, and
this forms the basis of their use in Freund's
adjuvant (p. 114). Whatever the explanation of
its adjuvant effect, infection with tubercle
bacilli results, within two weeks or so, in the
development of a high degree of cell-mediated
immunity to a protein fraction (tuberculo-
protein) of the organism* and the subsequent
course of the infection and the features of the
lesions are profoundly influenced by the hyper-
sensitivity state. The specifically primed T cells
react with tuberculoprotein, and release the
various lymphokines described on p. 158. The
results are both beneficial and harmful. The
tubercle bacillus has not been shown to produce
any direct toxic effect, and can survive and mul-
tiply within macrophages in tissue culture with-
out harm to the cultured cells. Indeed, it is likely
that the tissue injury resulting from tuberculous
infection is due mainly or entirely to the delayed
hypersensitivity reaction against the bacteria.
Nevertheless, without an immune response,
multiplication of the organism would pre-
sumably continue unchecked. The delayed
hypersensitivity reaction is therefore to be re-
garded as protective in reducing or eliminating
the infection, but at the same time injurious to
the tissues. Interpretation of the features of the
lesions of tuberculosis in terms of delayed
hypersensitivity is attempted in the account of
structural changes (below).

Although antibodies to mycobacterial anti-
gens develop in tuberculosis, they do not
appear to influence the course of the infection,
and have not provided a useful diagnostic test.

Tuberculin skin testing. This is carried out by
intradermal injection of very small amounts of
tuberculoprotein, as in the Mantoux test. In
individuals who are, or have previously been,
infected, a delayed hypersensitivity reaction
develops, the features of which are described on
p. 157. In some patients with very severe tuber-
culosis, the test is negative, presumably because
the large amount of tuberculoprotein being re-
leased from the lesions has overwhelmed the
state of hypersensitivity. Tuberculin skin tests
give positive reactions in infections with both

*Thfc state of Kypersensitivity was demonstrated by Robert Koch (1891), using a crude preparation termed 'old tuber-
V A mote refined preparation is termed 'purified protein derivative' (PPD),